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(57) ABSTRACT

An article of footwear having a pump and valve combination
for inflating an inflatable bladder. In one embodiment the
pump and valve combination has a pumping area formed
between top and bottom polymeric films with a foam insert
located therein and an air intake hole leading into the pump-
ing area. A conduit leads from the pumping area to an inflat-
ablebladder and a flow restrictor is located in a pathway of the
conduit. In a second embodiment the pump and valve com-
bination has a pumping area formed between top and bottom
polymeric films and a grommet. An air intake is located in the
pumping area. The grommet has an exhaust hole and a flex-
ible band arranged around the grommet, including the
exhaust hole.

100

108 =

it

- 103




Patent Application Publication Aug. 8,2013 Sheet1of 6

it~

100 —

108 -

101

US 2013/0202467 Al

|- 109

103



Patent Application Publication Aug. 8,2013 Sheet 2 of 6 US 2013/0202467 A1

| N
P00

108~

101




Patent Application Publication

Aug. 8,2013 Sheet 3 of 6

US 2013/0202467 Al

- 304

i

1

}

L

|

i

!

H i

i A
Y

5 \
{ § % Y
i \ 3
{ { {‘l \
| i i ]
i & | ;
i : ; i
4 | !
i § ] {
| i

301~

Y

302




7o Ul

US 2013/0202467 Al

Aug. 8,2013 Sheet 4 of 6

Iy N

Patent Application Publication



Patent Application Publication Aug. 8,2013 SheetSof 6 US 2013/0202467 A1

......



Patent Application Publication Aug. 8,2013 Sheet 6 of 6 US 2013/0202467 A1

~—
o
NG
Is
~—
~
%
\'.; )
-
N 7
o . —
g
O . .
L |
B .,x"f
S
o Py -
S -
O O



US 2013/0202467 Al

PUMP AND VALVE COMBINATION FOR AN
ARTICLE OF FOOTWEAR INCORPORATING
AN INFLATABLE BLADDER

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 11/622,180, filed on Jan. 11, 2007, which is
hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates generally to a pump
and valve combination for an inflatable article and, more
particularly, to a pump and valve combination for an article of
footwear incorporating an inflatable bladder and an article of
footwear containing the same.

BACKGROUND OF THE INVENTION

[0003] Good fit, cushioning and shock absorption are chal-
lenges facing footwear designers. Inflatable articles have
been used in the upper, under the foot, or within the sole of'a
shoe to enhance a shoe’s fit, to provide cushioning and to help
absorb shock while standing, walking or running. Inflatable
products are particularly desirable for footwear because they
are lightweight and can be adjustable to accommodate the
particular cushioning, support or fit desired by the wearer.
[0004] Some inflatable bladders are inflated at the factory,
while others have valves for which to attach inflation mecha-
nisms, such that the individual wearer may adjust the pressure
of air, or other fluid, within the inflatable bladder. An on-
board inflation mechanism, i.e., an inflation mechanism
incorporated directly into or onto a shoe, is particularly con-
venient and allows the wearer to change the pressure within
the inflatable bladder without having to carry around a remov-
able inflation mechanism.

[0005] Such on-board inflation mechanisms may be acces-
sible to the wearer from the exterior of the shoe, such that the
wearer can manually actuate the inflation mechanism when a
pressure increase in the shoe is desired. Alternatively, such an
on-board inflation mechanism may be positioned beneath a
wearer’s foot, so that the downward pressure from the foot
with each step automatically actuates the inflation mecha-
nism.

[0006] One challenge with on-board inflation mechanisms
is providing simplified structures for the pump and valve for
inflating the bladder.

BRIEF SUMMARY OF THE INVENTION

[0007] An embodiment of the present invention is a pump
and valve combination for an inflatable article comprising: a
top film; a bottom film; a pumping area between said top and
bottom films; an air intake located in said pumping area; a
conduit leading from said pumping area; and a flow restrictor
located in a pathway of said conduit. The pump and valve
combination has a first state wherein the flow restrictor limits
air flow through the conduit and a second state wherein the
conduit expands to allow air to flow from the pumping area
above and/or below the flow restrictor.

[0008] Another embodiment of the present invention is a
pump and valve combination for an inflatable article compris-
ing: a top film; a bottom film; a first grommet; a pumping area
defined by said top and bottom polymeric films and said first
grommet; an air intake located in said pumping area; an
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exhaust hole located in said first grommet wherein air from
said pumping area exits through said exhaust hole; and a
flexible band arranged about said first grommet including the
area with said exhaust hole. The pump and valve combination
has a first state wherein the flexible band limits air flow
through the exhaust hole and a second state wherein the
flexible band expands to allow air to escape from the exhaust
hole.

[0009] In a further embodiment, a second grommet
encircles a first grommet. The space between the first grom-
met, the second grommet, the top film and the bottom film
forms an interim chamber. The second grommet has an
exhaust hole for allowing air to flow from the interim chamber
into an inflatable bladder and a flexible band arranged about
the second grommet including the exhaust hole. This arrange-
ment allows for a piston like action in the pumping area.

BRIEF DESCRIPTION OF THE
DRAWINGS/FIGURES

[0010] The accompanying drawings, which are incorpo-
rated herein and form a part of the specification, illustrate the
present invention and, together with the description, further
serve to explain the principles of the invention and to enable
a person skilled in the pertinent art to make and use the
invention.

[0011] FIG. 1 is a top plan view of a pump and valve
combination with a flow restrictor located in a pathway of a
conduit leading from a pumping area to an inflatable bladder.
[0012] FIG. 2 is a top plan view of an pump and valve
combination that is an alternative to the pump and valve
combination of FIG. 1.

[0013] FIG. 3 is a top plan view of a pump and valve
combination with a grommet.

[0014] FIG. 4 is a view of the grommet in the pump and
valve combination of FIG. 3.

[0015] FIG. 5 is a cross-sectional view of the grommet in
the pump and valve combination of FIG. 3.

[0016] FIG. 6 is a cross-sectional view of a pump and valve
combination that is an alternative to the pump and valve
combination of FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The present invention will be described with refer-
ence to the accompanying drawings. The drawing in which an
element first appears is typically indicated by the leftmost
digit(s) in the corresponding reference number.

[0018] While specific configurations and arrangements are
discussed, it should be understood that this is done for illus-
trative purposes only. A person skilled in the pertinent art will
recognize that other configurations and arrangements can be
used without departing from the spirit and scope of the
present invention. It will be apparent to a person skilled in the
pertinent art that this invention can also be employed in a
variety of other applications.

[0019] The present invention is directed to a pump and
valve combination for an article of footwear incorporating an
inflatable bladder. An article of footwear includes a sole and
an upper, at least one of which comprises an inflatable blad-
der. The inflatable bladder is inflated with a pump and valve
combination of the present invention. The pump and valve
combination can comprise an on-board pump or an underfoot
pump. An on-board pump is located on a portion of the upper
or sole and permits the wearer to manually actuate the pump
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to inflate the bladder. An underfoot pump is located in the
sole, preferably at the heel portion of the article of footwear,
and pumps when the wearers foot presses down on the pump,
thereby inflating the bladder.

[0020] A first embodiment of the pump and valve combi-
nation of the present invention is shown generally at 100 in
FIG. 1. As shown in FIG. 1, a top film 101 and a bottom film
(not shown) are welded together to form a peripheral seal 103
that defines an inflatable bladder 104. Preferably top and
bottom films are polymeric films, but may be other materials
as would be apparent to one skilled in the art. A pumping area
105 is located between the top and bottom films having an air
intake 106 and a collapsible foam insert 107 located therein.
Preferably the air intake 106 is a hole in one of the top and
bottom films, and most preferably is a hole in the top film 101,
but the air intake may take other forms as would be apparent
to one skilled in the art. There is also a conduit 108 leading
from the pumping area 105 to the inflatable bladder 104 with
a flow restrictor 109 located in the pathway of the conduit
108. Preferably, in the regions of the pumping area 105 not
containing the collapsible foam insert 107, the conduit 108 or
the flow restrictor 109, the top and bottom films are welded
together to form an interior weld or seal 110 and separate
pumping area 105 from the remainder of inflatable bladder
104. In this manner, pumping area 105 is monolithic with
inflatable bladder 104. Alternatively, pumping area 105 may
be formed independent of the inflatable bladder and a tube or
the like may be connected between conduit 108 and an inlet of
an inflatable bladder.

[0021] The operation of the pump and valve combination
100 will be described with reference to FIG. 1. The pumping
area 105 has a first state that limits air flow into the inflatable
bladder 104 and a second state that does not limit air flow into
the inflatable bladder 104. In the first state, the air intake 106
is uncovered and allows air to enter and fill the pumping area
105. Flow restrictor 109 substantially seals the pumping area
105 to limit air flow from the pumping area 105 to the inflat-
able bladder 104. In the second state, the air intake 106 is
covered (such as by a user’s thumb) and the pumping area 105
is depressed, which causes the conduit 108 to expand thereby
separating the top and bottom films from the flow restrictor
109 allowing air to flow from the pumping area 105 through
the conduit 108, above and/or below the flow restrictor 109
and into the inflatable bladder 104, thereby inflating the blad-
der. When the pressure on the pumping area 105 is released
and air intake hole 106 is uncovered, air flows back into the
pumping area 105 through the air intake 106 and the conduit
108 retracts such that the pumping area 105 returns to the first
state.

[0022] Top and bottom films may be vacuum formed to
create the pumping area 105. The pumping area 105 is pref-
erably vacuum formed into the top and bottom films to cor-
respond to the dimensions of the collapsible foam insert 107.
The top and bottom films may also be vacuum formed to
create the conduit 108. Preferably, one of the top and bottom
films is textured to prevent it from adhering to the other of the
top and bottom films in order to facilitate air flow and inflation
of the inflatable bladder 104.

[0023] Preferably, the flow restrictor 109 is a portion of an
flexible O-ring as depicted in FIG. 1 or as depicted in FIG. 2
in pump and valve combination 200, the flow restrictor 109
can be an O-ring in its entirety. Alternatively, the flow restric-
tor can be other materials and shapes as apparent to one
skilled in the art that act to limit the air flow through the

Aug. 8, 2013

conduit 108 from the pumping area 105 to the inflatable
bladder 104. When the flow restrictor 109 is an entire O-ring,
it encircles the collapsible foam insert 107. In addition, the
top and bottom films may be vacuum formed to provide a
groove for the O-ring. Also when the flow restrictor 109 is an
entire O-ring, a region 211 between the foam insert 107, the
conduit 108 and the flow restrictor 109 is welded together
except through conduit 108. Similarly a region 212 surround-
ing the flow restrictor 109, not including the conduit 108, is
also welded together. A portion of region 211 and region 212
are not welded together, in order to form conduit 108.

[0024] A second embodiment of the pump and valve com-
bination of the present invention is shown generally at 300 in
FIG. 3. As shown in FIG. 3, pump and valve combination 300
has a top film 301 and a bottom film (not shown) welded
together to form a peripheral seal 303 that defines an inflat-
able bladder 304. Preferably the top and bottom films are
polymeric films, but may be other materials as would be
apparent to one skilled in the art. A pumping area 305 is
defined between the top and bottom films by a first grommet
313. The pumping area 305 has an air intake 306. Preferably
the air intake 306 is a hole in one of the top and bottom films
and most preferably is a hole in the top film 301, but the air
intake may take other forms as would be apparent to one
skilled in the art. As shown in FIG. 4, there is also an exhaust
hole 414 in the first grommet 313 leading from the pumping
area 305 to the inflatable bladder 304. A flexible band 415 is
arranged about the first grommet 313 including the exhaust
hole 414. The pumping area 305 may also have a compress-
ible foam insert located therein between the top and bottom
films.

[0025] The operation of the pump and valve combination
300 will be described with reference to FIG. 3. The pumping
area 305 has a first state that limits air flow into the inflatable
bladder 304 and a second state that does not limit air flow into
the inflatable bladder 304. In the first state, the air intake 306
allows air to enter and fill the pumping area 305 when it is
uncovered and the flexible band 415 substantially seals the
exhaust hole 414 to limit air flow from the pumping area 305
to the inflatable bladder 304. In the second state, the air intake
306 is covered and the pumping area 305 is depressed. The
increase of pressure causes the flexible band 415 to expand to
uncover the exhaust hole 414, thereby allowing air to flow
from the pumping area 305 through the exhaust hole 414 and
into the inflatable bladder 304, thereby inflating the bladder.
When the pressure on the pumping area 305 is released, air
flows back into the pumping area 305 through the air intake
306 and the flexible band 415 retracts to cover the exhaust
hole 414 such that the pumping area 305 returns to the first
state.

[0026] The grommet 313 is preferably made from a com-
pressible material such that when pressure is exerted on the
grommet 313 it will compress. Preferably the grommet is
thermoplastic polyurethane (TPU), but it may be other mate-
rials as would be apparent to one skilled in the art. In addition,
the grommet 313 is preferably injection molded, however
other methods may be utilized for forming it as would be
apparent to one skilled in the art. In addition, the grommet has
atop flange 416 and a bottom flange 417. The top and bottom
films are welded to the flanges 416, 417 of the grommet 313
to form the pumping area 305. Also, as illustrated in FIG. 5,
the area of the grommet 313 between the flanges 416, 417
curves outward such that the grommet 313 will buckle out-
ward when compressed.
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[0027] In a further embodiment, as depicted in FIG. 6, a
second grommet 618 encircles grommet 313. The space
between first grommet 313, second grommet 618, top film
601 and bottom film 602 forms an interim chamber 619. The
second grommet 618 has an exhaust hole 620 for allowing air
to flow from the interim chamber 619 into the inflatable
bladder 304. This arrangement allows for a piston like action
in pumping area 305. The second grommet 618 may have a
flexible band 621 arranged about it including the exhaust hole
620. The flexible bands 415, 621 may be plastic material of
different durometers and the exhaust holes 414, 620 may be of
different sizes in order to facilitate the piston action.

[0028] It is noted that all of the above mentioned embodi-
ments can have a plurality of pump and valve combinations
connected to a single inflatable bladder or a single pump and
valve combination connected to a plurality of inflatable blad-
ders. In the case of a plurality of pump and valve combina-
tions having grommets, the durometer of each flexible band
and the size of each exhaust hole can vary between the plu-
rality of pump and valve combinations. Also all of the above
mentioned embodiments can be incorporated into a manually
inflatable on board pump or a self-inflatable pump, such as an
underfoot pump, in an article of footwear.

[0029] The foregoing description of the specific embodi-
ments will so fully reveal the general nature of the invention
that others can, by applying knowledge within the skill of the
art (including the contents of the references cited herein),
readily modify and/or adapt for various applications such
specific embodiments, without undue experimentation, with-
out departing from the general concept of the present inven-
tion. Therefore, such adaptations and modifications are
intended to be within the meaning and range of equivalents of
the disclosed embodiments, based on the teaching and guid-
ance presented herein. It is to be understood that the phrase-
ology or terminology herein is for the purpose of description
and not of limitation, such that the terminology or phraseol-
ogy of the present specification is to be interpreted by the
skilled artisan in light of the teachings and guidance pre-
sented herein, in combination with the knowledge of one of
ordinary skill in the art.
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1. A pump and valve combination for an inflatable article
comprising:

a top film;

a bottom film;

a pumping area defined between said top and bottom films;

an air intake located in said pumping area;

a conduit leading from said pumping area; and

a flow restrictor located in a pathway of said conduit,

wherein said flow restrictor is curved;

wherein said pump and valve combination has a first state

wherein said flow restrictor limits air flow through said
conduit and a second state wherein said conduit expands
to allow air to flow from said pumping area above and/or
below said flow restrictor.

2. The pump and valve combination of claim 1, further
comprising an inflatable bladder defined by a sealed area
between said top and bottom films outside of said pumping
area.

3. The pump and valve combination of claim 1, wherein
said top and bottom films are formed of a polymeric material.

4. The pump and valve combination of claim 1, wherein
one of said films is textured.

5. The pump and valve combination of claim 1, wherein the
pump and valve combination is for an inflatable article incor-
porated in an article of footwear.

6. The pump and valve combination of claim 1, wherein
said air intake is a hole in one of said films.

7. (canceled)

8. The pump and valve combination of claim 1, wherein
said flow restrictor is a portion of an O-ring.

9. The pump and valve combination of claim 1, wherein
said top and bottom films are vacuum formed to create said
pumping area and said conduit.

10. The pump and valve combination of claim 1, wherein
said top and bottom films are vacuum formed to create a
groove for said flow restrictor.

11. The pump and valve combination of claim 1, further
comprising a compressible foam insert located within said
pumping area.

12-20. (canceled)



